MyHMUMNa/IbHOE Ka3eHHOe 06LL,e0bpa3oBaTe/ibHOe yupeXxxaeHune
«HoBocnoboackasn cpefHAS 06LleobpaszoBaTe/ibHaA LLKOa»
JyMnHMYCKoro paiioHa, Kany»ckoi obnactum

PABOYAA NMPOrPAMMA

Nno y4ebHOMY Kypcy «[ eomMeTpusi»
10 - 11 knacc

CocraBuTesb:
yunTenb MaTemMaTUKn
Mopo3soBa Jltoagmnna AnekceesHa

c. Hoeocnob6opack
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PABOYAA MPOIrPAMMA
ANA OCHOBHOI'O OBLLEIO OBPA3OBAHNA
(Ba30Bbli1 ypOBEHb)

[MosicHUTeNnbHaA 3anuckKa

CraTyc JOKyMeHTa
Paboyas  nmporpamMa MO MaTemMaTUKe COCTaB/leHa Ha OCHOBE (hefepasbHOr0  KOMMOHeHTa
rocyfapCTBEHHOr 0 CTaHAapTa OCHOBHOrO 06LLero o6pasoBaHus.
[aHHaa pabodyas nporpamma OpveHTMpoBaHa Ha y4awmxcs 10-11 KnaccoB U pean3yeTcs Ha OCHOBe

CNeayoLLmX JOKYMEHTOB:

1. Mporpammsl 061L1e06pa30BATENbHBIX YUpeXaAeHNiA. FeomeTpua 10-11 knaccel. CocTaBuTenb T.A.
Bypmuctposa.- M. NpocseLyeHre, 2009 — 96 c.

2. YyebHblii nnaH MKOY «Hosocno6oackas COLL» Ha 2016-2017 y4ebHbIi rof

3. YuebHuk: ATaHacsH /1.C. MeomeTpus, 10-11 : Yueb.4ns 06LeobpasoBaTe/bHbIX. yupexaeHuii / 1. C.
ATaHacsH, B. ®. byty3os, C. b. Kagomues n ap. — 18-e usa. — M. : [pocsetueHune, 2009. — 206 c. : un

Paboyas nporpammMa KOHKPETU3VPYET COfepXKaHWe NpejMeTHbIX TeM 06pa3oBaTe/lbHOro cTaHjapTa v
[aeT pacnpefeneHue y4yebHbIX YacoB Mo passfenam Kypca.

Pabouas nporpammMa BbINOJIHAET 1BE OCHOBHbIE (DYHKLWN:

NHdopMaumoHHO-MeT oanyeckan PyHKLMUA NO3BONSET BCEM YYaCTHMKaM 06pa3oBaTe/ilbHOro npowecca
Nony4nTb MpPeACTaBlEHNE O LEnsx, COofepXxaHuu, o6LLei cTpatervm o00ydeHWs, BOCMUTAHWUS W PasBUTUSA
yyalmxcsa cpecTsaMmn JaHHOro y4e6HOro npegmera.

OpraHu3auMoHHO-MNaHMpyoLWas  (QyHKLMA  npegycMaTpuBaeT — BblfeneHne 3TanoB  006y4veHus,
CTPYKTYpUpOBaHve y4ebHOro Matepuana, ornpesieneHne ero KoIMYeCTBEHHbIX N KaYeCTBEHHbIX XapaKTepucTuK
Ha KaxJoM W3 3TanoB, B TOM 4uCle [JI COLEPXATe/bHOrO HAro/IHEHUA MPOMEXYTOYHOW aTTecTauum
yyavmxcs.

Llenn

N3yyeHne mat emart MKW B CT apLueil LIKose Ha 6a30BOM YpPOBHE HarpasneHO Ha [OCT U>KeHue
CNeLytoLLmMX Liene:

e ()OpMMpPOBaHWe MNPeACTaB/IEHUA O MaTeMaTMKe KaK YHMBEPCAbHOM f3blke HayKu, CpeacTse
MOJeNIMpPOBaHNA ABNEHWI 1 MPOLLECCOB, 06 NAeaxX U MeTofax MaTeMaTuKuy;

e pasBUTWME NIOTMYECKOrO MbILLIEHNSA, MPOCTPAHCTBEHHOIO BOOOPAXEHUS, a/IrOPUTMUYECKOW KyNbTYpbl,
KPUTUYHOCTA  MbIL/MIEHWS Ha YPOBHe, HeoO6XOAMMOM [/ii  0Oy4YeHMs B BbICLUEA LIKOMe Mo
COOTBETCTBYIOLLEN CreumanbHOCTK, B 6yayLeli NpothecCMoHaIbHOWM AeSTeNbHOCTY;

e OBfafeHVe MaTeMaTUYeCKUMUN 3HAHUAMU N YMEHUAMU, HEOOXOAMMbIMU B MOBCEAHEBHOMN XW3HU, 4N1S
M3yYeHNs LUKO/bHbIX eCTECTBEHHOHAYYHbIX OMCUMM/IMH Ha 6a30BOM YPOBHE, [A1s  MNOMy4YeHus
06pa3oBaHMs B 06/1aCTAX, He TPEOYIOLWMX YryOneHHON MaTeMaTNYeCKOoM NOAr OTOBKM;

e BOCMUTaHWe CPeACTBAMM MaTEMATUKN Ky/bTypbl JIMYHOCTW: OTHOLLEHWS K MaTeMaTuke Kak 4actu
06LLeYeNnoBeYECKOA  KyNbTypbl: 3HAKOMCTBO C  WCTOPUEN  pasBUTMS  MaTeMaTuKW, 3BONHOLMEN
MaTemMaTUyecKuX e, MOHNMaHUA 3HaYMMOCTY MaTeMaTuKy 15 06LLEeCTBEHHOr 0 Nporpecca.

MecTo npegmeTa B hegepasibHOM 6a3MCHOM y4ebHOM nnaHe

CornacHo (pegepasibHOMY 6a3MCHOMY Y4e6HOMY MnaHy fns  06pas30oBaTefibHbIX —YUPEXAEHWIA
Poccuiickoii defepauun Ha M3ydeHVe MaTeMaTVKM Ha CTyneHu cpegHero (MosHOro) obuiero obpasoBaHuWs
orsoauTca 4 4 B Hegento 10 n 11 knaccax. VI3 HUX Ha reomeTpuio no 2 4yaca B Heaento wam 68 yacos B 10
Knacce 1 68 yacos B 11 Knacce.

OBA3ATE/NIbHbIN MUHNMYM COAEPXAHUA
OCHOBHbIX OBPA3OBATE/IbHbIX MPOIPAMM

TEOMETPUNA

MpaAMble M NMIOCKOCTM B nNpocTpaHcTBe. OCHOBHbIE MOHATUA CTepeoMeTpun (Touka, npsmas,
M/I0CKOCTb, MPOCTPAHCTBO).

Mepecekatowmecs, napanfieflbHble U CKpelmBalolwpecs MnpsMble.  Yron Mexzgy npsMbiMKM B
npocTpaHcTBe. [lepneHanKyNapHOCTb  NpAMbIX.[lapannensHocTe U NepreHanKynsapHoOCTb  NPsAMon 1
MI0CKOCTM, MPU3HaKM 1 CBOWCTBA. Teopema 0 Tpex neprneHaukynapax. MepneHAnKynsap U HaK/IOHHAA. YTon
MeXay NPAMON U NNOCKOCTbHO.

MapannenbHOCTb MI0CKOCTENR, NepneHAnKYNSPHOCTb MIOCKOCTER, NPU3HaKM M CBOMCTBA. [BYyrpaHHbIi
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Yrof, MHeNHbIN Yron 4ByrpaHHoro yrna.

PaccTosHMs OT TOYKM [0 MNJIOCKOCTM. PaccTtosHue OT MpAMON [0 MNOCKOCTW. PacctosiHue mexay
napannenbHbIMY MI0CKOCTAMU. PaccTosiHNE MEXKAY CKPELLMBAIOLLMMMCS NPAMbIMU.

MapannensHoe NPOeKTUpoBaHMe. Mnowaab OpTOroHaNLHOW NPOEKLMN MHOTOYroNbHIKa. V1306paXkeHmne
MPOCTPAHCTBEHHbBIX UIYP.

MHororpaHHUKW. BeplumnHbl, pebpa, rpaHy MHoOrorpaHHuWka. PassepTka. MHOrorpaHHble Yribi.
Bbinyk/ble MHOrorpaHHuKu. Teopema diinepa.

Mpn3mMa, ee OCHOBaHMS, 6OKOBbIe pebpa, BbiCOTa, GOKOBas MOBEPXHOCTL. MpsimMast U HaKNoOHHas NpU3Ma.
MpasunbHaa npusma. Mapannenenunes. Kyo6.

Mupamnga, ee ocHoBaHMe, GOKOBble pebpa, BbiCOTa, 6OKOBas MOBEPXHOCTb. TpeyrofibHas nupammja.
MpaBunbHaa nMpamMuia. YcedeHHas nupamuia.

CummeTpun B Kybe, B napannenenvnege, B npusme u nupamuge. MOHATWE O CUMMeTpPUM B
NPOCTpaHCTBe (LeHTpanbHas, ocesas, 3epkabHas). MpuMepbl CUMMETPUIA B OKPY>KatoLLEM MUpe.

CeyeHus Kyba, NpU3Mbl, NpaMuabl.

MpescTaBneHne 0 NPaBU/bHBIX MHOTOrpaHHMKax (TeTpassp, Ky6, OKTaszp, LOAeKasp U MKOCcasap).

Tena v NOBEPXHOCTW BpaLLeHUSA. LIMIMHAP 1 KOHYC. YceyeHHbli KOHyc. OCHOBaHWe, BbicOTa, 60KOoBas
MOBEPXHOCTb, 06pa3ytoLLas, pa3sepTka. OCeBble CEYEHUs 1 CeYeHNs napan/e/bHble 0CHOBAHUIO.
LLIap 1 cthepa, nX ceveHmns, KacaTeNbHas NI0CKOCTb K cipepe.

O6bembl Tesl M NaowWaamM ux noBepxHocTel. lMoHsTue 06 o6beme Tena.OTHOWeHME 06bLEMOB
NoJ06HbIX Ten.

®opmysnbl 06bema Kyb6a, NpsAMOYrofibHOro mapasenenunesa, npusmMbl, LunMHapa. ®opmysnbl obbema
nupamMmbl ¥ KoHyca. ®opMynbl NOWAAN MOBEPXHOCTEN UWUAMHAPA U KoHyca. PopMmysibl o6bema Liapa u
nnowaan cepbl.

KoopanHatbl 1 BeKTOpbI. [lekapToBbl KOOPAMHATLI B MPOCTpaHCcTBe. PopMyna pacCToAHUA MeXay
[BYMSA TOUKaMU. Y paBHEHUS CEePbI U NIOCKOCTW. POopMy/a pacCTOSAHUA OT TOYKM [0 MIOCKOCTM.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpPOB. C/OXeHMe BEKTOPOB M YMHOXXEHMEe BeKTopa Ha
ymcno. Yron mexay sekropamu. KoopamHaTel BekTopa. CKangpHoe npovssefeHne BeKTopos. KonnnHeapHsle
BEKTOPbI. Pa3noXeHne BeKTopa No ABYM HEKO//IMHeapHbIM BekTopaM. KomniaHapHble BEKTOpbI. PasnoxkeHne
Mo TPEM HEeKOMM/IaHapHbIM BEKTOpPaM.

OCHOBHOE COAEP>XXAHWE
FTEOMETPUA

MpsMble 1 NI0CKOCTW B NPoCcTpaHcTBe. OCHOBHbIE NOHATUSA CTEPeOMeTpUK (TOUKa, Npsmas,
M/I0CKOCTb, MPOCTPAHCTBO).

MepecekatoLpecs, napasenbHble U CKPeLLyBaKoLWMecs NpsaMble. Y T0N MeXay npsMbIiMu B
npocTpaHcTBe. MepneHanKynapHOCTb NPAMBbIX.MapannenbHOCTb U NePNeHANKYNAPHOCTb NMPAMONA 1
MI0CKOCTM, NPU3HaKN 1 CBOCTBA. Teopema 0 Tpex nepneHAnKynsapax. MepneHAnKynap v HaKNoHHas. Y ron
MeXay NPAMON U NNOCKOCTbHO.

MapannenbHOCTb NOCKOCTEN, NepneHANKYNSPHOCTL MI0CKOCTEN, NPU3HAKU U CBOWCTBA. [BYrpaHHbIii
Yrof, MHeNHbIN Yron AByrpaHHoro yrna.

PaccTosHMA OT TOYKM [0 MI0CKOCTU. PacCTOsAHUE OT NPAMOIA 40 NIOCKOCTU. PaccToaHve Mexay
napasneNbHbIMU NIOCKOCTAMU. PacCTOAHNE MEXKAY CKPELLMBAIOLLIMMUCA NPAMbBIMU.

MapannenbHoe NPoeKTMpoBaHue. Mnowaas OpToroHaslbHOV NPOEKLMN MHOTOYTo/bHUKA. V306paxeHve
MPOCTPAHCTBEHHbIX QUryp.

MHororpaHHKN. BepLlunHbl, pebpa, rpaHn MHOrorpaHHuKa. PassepTKa. MHOrorpaHHble yribi.
Bbinyk/ible MHOrorpaHHuky. Teopema Jiinepa.

Mpn3ma, ee ocHoBaHWS, 60KOBbIe pebpa, BbiCOTa, 60KOBasi MOBEPXHOCTb. MpsMas 1 HakNoOHHasA npusma.
MpasunbHaa npusma. Mapannenenunes. Kyo6.

Mupamnga, ee oCHOBaHWe, 6OKOBbIE pebpa, BbiCOTa, 60KOBast MOBEPXHOCTL. TpeyrosibHas nupammja.
MpaBunbHaa nupamMuia. YcedeHHas nupamuza.

CummeTpumn B Ky6e, B napannenenunese, B npusme u nupamuge. NMoHaTve o CUMMeTpUN B
NPOCTpaHCTBe (LeHTpanbHas, ocesas, 3epkabHas). MpuMepbl CUMMETPUIA B OKPY>KatoLLEM MUpe.

CeyeHus Kyba, NpU3Mbl, NpaMuabl.

MpescTaBneHne 0 NPaBU/bHBIX MHOTOrpaHHMKax (TeTpassp, Ky6, OKTaszp, LOAeKasp U MKOcasap).

Tena v NOBepxXHOCTW BpawleHns. LIInHAP 1 KOHYC. YCeyeHHbIid KoHyc. OCHOBaHwe, BbiCOTa, 60KOBas
MOBEPXHOCTb, 06pa3ytoLLas, pa3sepTka. OCeBble CeYEHUs 1 CeYeHNs napan/e/bHble 0CHOBAHUIO.

LLIap 1 cthepa, nX ceyeHmns, KacaTeNbHas NI0CKOCTb K chpepe.
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O6bembl Te1 U NNoWaanM Nx NoBepxHocTel. MoHaTre 06 06beMe Tena. OTHoLeHNe 06bEMOB
NoJ06HbIX Ten.

dopmynbl 06beMa Kyba, NpPsAMOyro/ibHOr 0 napannenenvnesa, Npusmbl, LaMHapa. ®opmy bl oo6bema
nupamunzbl 1 KoHyca. @opmysbl NIOWAAMN MOBEPXHOCTEN UMANHAPA U KOHYca. ®opMy/ibl 06bema Luiapa v
nnowaan cepbl.

KoopanHatbl 1 BEKTOpPbI. [JeKapToBbl KOOPAMHATLI B MPOCTPaHCTBE. POpMY/ia PaCCTOAHUA MEXAY
[BYMSA TOUKaMU. Y paBHEHUA CEPbI U NIOCKOCTUW. POopMy/a pacCTOAHUA OT TOYKW 0 MIOCKOCTM.
BekTopbl. Mogysb BekTopa. PaBeHCTBO BEKTOPOB. CNOXEHME BEKTOPOB 1 YMHOXEHME BEKTOpA Ha
yucno. Yron mexay sekropamu. KoopanHatsl Bektopa. CKangpHoe Npov3BeeHne BeKTOPOB.
KonnvHeapHble BEKTOPbI.

COAEPXXAHWE TEM YYEBEHOIO KYPCA
10 knacc (2 4 B Heflento, BCero 684)

1. BBefeHve (aKCMOMbI CTEPEOMETPUM N UX CNefcTBus). (5 4).

MpeacTaBneHne pasfena reometTpuu — crepeoMetTpuii. OCHOBHbIE MOHATUSA CTEPEOMETPUN.
AKCUOMbI CTEPEOMETPUN N UX CNeACTBUA. MHOrorpaHHUKK: Ky6, napannenenuneg, npsiMoyrosibHbli
napannenenunes, Npusma, npamas npusmMa, npasuabHaa NpusMa, NupaMuaa, npasuibHas nupaMuaa.
MogenvposaHve MHOTorpaHHUKOB 13 Pa3BEPTOK U C MOMOLLbKO FreOMETPUYECKOTO KOHCTPYKTOpA.

LleNb: 03HaKOMUTb y4alMXCs C OCHOBHbIMI CBOWCTBaMM W crnocobamu 3afaHus NaoCcKoCTy
Ha 6ase rpynn akcMom CTepeoMeTpun N Ux CneacTBUiA.

OCHOBHa#Aa U eNb-—CchopMnpoBaTh NPeACTaBIEHNS YUaLLMXCA 06 OCHOBHbIX MOHATUSAX U
aKCcMomax CTepeoMeTpuu, TMO3HAKOMUTb C OCHOBHbIMW MPOCTPAHCTBEHHbIMK  (hUrypamuv  u
MOZe/IMpoBaHNEM MHOTOrPaHHMKOB.

OCO6eHHOCTbIO Y4ebHMKa ABNIAETCSA paHHee BBEAEHME OCHOBHbIX NPOCTPAHCTBEHHbIX (UrYp, B
TOM  4uCNe, MHOrorpaHHWKoB. [laloTCA  HEeCKO/IbKO  CMOCO60B  WM3rOTOBMIEHWS  MOJeNein
MHOTOrpaHHWKOB M3 pa3BepTOK W  TFeOMeTPUYecKOro  KOHCTpyKTopa.  MojenuposaHue
MHOIOrPaHHWKOB  CNY)KUT BaXKHbIM (JaKTOPOM pas3BUTUA MPOCTPAHCTBEHHbLIX MPeAcTaB/eHNI
yJaLumxcs.

2. MapannenbHOCTb NPSAMbIX U NA0CKOCTEN. (19 u).

Mepecekawowmecs, napasinenbHble W CKpellMBatowmecs npsMble B MPOCTPaHCTBe.
Knaccuimkaums  B3aMMHOIO  pacrofioKeHns  AByX MpsAMbIX B MpocTpaHcTBe.  [pu3Hak
CKpelmBaroLmxcs  npsmbIX.  [MapannensHOCTb  NPSAMOA M M/IOCKOCTM B MPOCTPAHCTBE.
Knaccugurkaums B3aMHOI0 pacnosioXXeHus NPsIMOiA U NIOCKOCTU. [Npu3HaK napanniefibHoCTH NpsiMoit
1 NA0CKOCTW. MapannenbHoCTb ABYX NIOCKOCTer. Knaccugmkayms B3aMMHOIO PacrnosiokeHns AByX
NNoCKoCTeR. Mpu3HaK napannensHOCTW ABYX MAOCKOCTeN. Npu3Haky napanielbHOCTU ABYX NPAMbIX
B NMPOCTPaHCTBE.

Llenb: gaTb yyawmmcsa cucTemMaTUYeCcKue 3HaHWUS 0 NapanieflbHOCTY NPAMBIX U MIOCKOCTEN
B NPOCTpPaHCTBeE.

OCHOBHAas+“ L e N b — chopmupoBaTb NPeACcTaBNeHUA ydalmxca O MOHATUU
napaiieflbHoCT M O  B3aMMHOM  PAcrofiOXeHUM MNPSMbIX U MNIOCKOCTEN B MPOCTPaHCTBE,
CUCTEMATUYECKN W3Y4YWUTb CBOWCTBA MapasieNbHbiX MPAMbIX W MOCKOCTER, MO3HaKOMUTL C
MOHATUAMW BEKTOPa, NapafieflbHOro MnepeHoca, nNapasieflsHOro MNPOeKTUPOBaHUA U Hay4yuTb
n306paXkaTb NPOCTPAHCTBEHHbIE (DUIYPbl HA NIOCKOCTU B NapasifesibHOM NPOEKLUN.

B paHHOW Teme 0606LLAIOTCA WM3BECTHblE W3 MNAHUMETPUM CBeAEHWUS O napannenbHbIX
NpAMbIX. BONbLIYK NMOMOLLb MPY WAMKOCTPaLMA CBOWCTB MapaslfiefibHOCTM U NpU pelleHnMn 3aad
MOTYT OKa3aTb MOZE/I MHOIorpaHHUKOB.

30ecb Xe ydauimecs 3HaKOMATCA C MeTO4OM WM306paXeHUs MPOCTPAHCTBEHHLIX QUryp,
OCHOBaHHOM Ha napasifie/lsHOM MPOEKTUPOBaHUW, MOyYalOT HEOO6XOAMMble NMPAKTUYECKME HaBbIKM
Mo M306PaXXEHNI0 MPOCTPAHCTBEHHbIX (UIYp Ha MAOCKOCTW. [N yrny6seHHOro usyvyeHns MoryT
CNMY)XXWTb 331241 Ha NOCTPOEHNE CeYEHMIA MHOTOrpaHHUKOB M/I0CKOCTbHO.

3. MepneHANKYNAPHOCTb NPAMbIX U MI0CKOCTeN. (20 u).

Yron  mexgy  npambiMM B MpOCTpaHcTee.  [MepneHAuKynsapHOCTb  MPAMbIX.

MeprneHANKYNAPHOCTb NPSMOM M MNOCKOCTW. Tpu3HaK neprneHAnKYNapHOCT NPSMOK U MIOCKOCTY.
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OpToroHanbHOEe MNPOEKTUpOBaHUe. [MeprneHAnKYNsp W HakKMOHHAasA. Yron Mexay npsmon U
NNOCKOCTbIO. [1BYrpaHHblid yron. JIMHenHbliA yron pagyrpaHHoro  yrna. [llepneHavKynspHOCTb
NNOCKOCTeN. Tpu3HaK MepreHANKYNApHOCTM  ABYX MOCKOCTER. PaccTosiHMe Mexzay Touvkamu,
NPSAMbIMU U MI0CKOCTAMM.

Llenb: gaTbhb yyawymcd CUCTeMaTUYeCKMe 3HaHUA O MNepPneHAUKYISPHOCTU MPAMbIX W
MNOCKOCTEN B NPOCTPAHCTBE; BBECTU NOHATUE YINI0B MEXKAY NPSAMbIMU 1 NIOCKOCTAMU.

OCcCHOBHasa Uenb— chopmupoBarb NPeACcTaBNeHUA Y4alUUXCA O MOHATUAX
NeprneHANKYNAPHOCTA NPAMBIX U MIO0CKOCTE B NMPOCTPaHCTBE, CUCTEMATUYECKU M3Y4MTb CBOMCTBA
NepPneHANKYNAPHbIX  MPAMbIX U NJIOCKOCTE, MO3HAaKOMWUTb  C  MOHATMEM  LEHTPa/IbHOro
NMPOEKTUPOBAHUA N HaYYUTb M300paXKaTb MPOCTPAHCTBEHHbIE PUIYpPbl HA MIOCKOCTU B LeHTPasIbHOM
NpPoeKuuu.

B paHHOM Teme 0600LLaOTCA M3BECTHbIE U3 MIAHUMETPUUN CBEAEHUS O NepneHANKYNsSPHbIX
NpAMbIX. BOMbLIY0 NOMOLWb MPY WAMKOCTPaLMM CBOMCTB MEPMEHANKYNAPHOCTA U MPU PeLLeHnK
3afja4 MOryT OKasaTb MOZe/I MHOTrOrpaHHKOB.

B KayecTBe AONOMHWTENBHOrNO MaTepuasia ydyalimMecs 3HaKOMATCS C METOAO0M M306paXKeHMs
MPOCTPAHCTBEHHbLIX (OUIYpP, OCHOBAHHOM HAa LEHTPa/lbHOM MPOEKTUPOBaHUU. OHU Y3HAKOT, 4TO
LleHTpa/lbHOE MPOEKTMPOBAHWE WCMOJb3YeTCA He TOMbKO B TeOMETpUM, HO U B XKMBOMMUCH,
(oTtorpadmvt n T.4., YTO BOCMPUATUE YENIOBEKOM OKPYXKAKOLMX MNPeaMeTOB MOCPEACTBOM 3peHuUs
OCYLLIECTB/IETCA MO 3aKOHaM LIEHTPa/IbHOro NPOEKTUPOBaHUA. Yyallnecs nosyyatoT HeobXoaumble
NpaKTUYeCKMe HaBblKN MO M300PaXKEHUIO NMPOCTPAHCTBEHHBIX (MUIYP Ha MIOCKOCTU B LEHTPasIbHOM
NpPoeKuuu.

4. MHororpaHHuku (12y).

MHororpaHHble  yrfibl.  BbINyKable  MHOFOrpaHHWKM W MX CBOWCTBA. [1paBusibHble
MHOTOrpaHHUKW.

Llenb: cchopmmpoBaThb Y yyalmxcs npeacTasneHne 06 0CHOBHbIX BUAAX MHOTMOrpPaHHUKOB U X
CBOWCTBAX; pacCMOTPETb Npasu/ibHble MHOTOrPaHHUKN.

OCHOBHAa$g Ue/b— NO3HAKOMUTL YYalWMXCA C MOHATUAMWU MHOTOTPaHHOro yrna v
BbINYK/I0r0 MHOrOrpaHH1Ka, PaccMOTpeTb Teopemy Jiinepa U ee NPUIOXKEHUS K PeLLeHnIO 3afay,
chopmupoBaTb MpeACcTaBieHNs O MPaBU/IbHbIX, MOMYMNPABU/IbHLIX U 3Be344aTbIX MHOrOrpaHHuKax,
nokKasartb NMpPOSB/IEHNA MHOTOrPaHHMKOB B NMPUPOJE B BUAE KPUCTA/I/OB.

Cpegn NpOCTPaHCTBEHHbIX (HUryp 0C060e 3HayeHMe WMEKT BbIMNyKble (GUIypbl WU, B
4aCTHOCTW, BbIMYK/Ible MHOrOrpaHHUKW. Teopema 3Jiiepa O 4MCNe BepllnH, pebep W rpaHen
BbINYK/IOr0 MHOrOrpaHHWKa WrpaeT BaXHYK POMb B Pas3MyHbIX 06/1aCTAX MaTemMaTukm U ee
NpuaoXKeHusax. Mpyv M3yvyeHUM MpaBUIbHLIX, MOMYMNPaBUIbHBLIX W 3BE344aTbiX MHOrOrpaHHUKOB
cneflyeT UCnonb3oBaTh MOAENN 3TUX MHOTOrPaHHNKOB, U3roTOB/IEHME KOTOPbLIX OMMUCaHO B YYeOHNKe,
a TaKke rpafuyeckmne KOMnbOTepHbIE CPeACTBa.

5.BekTopbl B NpocTpaHcTBe (74).

BekTopbl B npocTpaHCTBE. KoNnuHeapHble M KOMMaHapHble BEKTOPbI. [lapannenbHblii
nepeHoc. [lMapannesbHOe MPOEKTUPOBaHWE WM ero CBOWCTBa. [lapanfefibHble MPOEeKUMM MNNOCKUX
(uryp. W3obpaxeHne MNPOCTPAHCTBEHHbLIX (Uryp Ha MN0CKOCTU. CeyeHWs MHOrOrpaHHUKOB.
VicTopuyeckune ceegeHus.

Llenb: cdopmupoBaTb y yyallumMxca MOHATWE BEKTOpa B NPOCTPAHCTBE; PacCMOTPETb
OCHOBHbIe OnepaLun Haz BEKTOopaMu.

6.MosTopeHne (54).

Llenb: NOBTOPMTb 1 0606WMTH MaTepuas, U3yyeHHblin B 10 knacce.
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11 knacc (24 B Hegento, Bcero (68 u)

1. KoopanHaTbl TOUKM U KOOPAMHATbI BEKTOPOB MPOCTPaHCTBE. JBuvxkeHus (16 u).

MpAMoyrosbHas cucTemMa KOOpPAMHAT B MPOCTPaHCTBE. PaccTosHMe MexXay Toukamu B
npocTpaHcTee. BekTopbl B npocTpaHcTBe. [/mMHa BekTopa. PaBeHCTBO BEKTOPOB. CroXeHue
BEKTOPOB. YMHOXEHMEe BeKTopa Ha uucno. KoopguHaTbl BekTopa. CKanspHoe MpousBefeHune
BEKTOPOB.

Llenb: BBefeHMe TMOHATME MPAMOYrOfbHOW CUCTEMbl KOOpAMHAT B MNPOCTPAHCTBE;
3HAKOMCTBO C KOOPANHATHO-BEKTOPHLIM METOAOM pPeLUeHNs 3aau.

Llenn: chopMmpoBath Yy yHawmxcs yMeHUs NPUMEHATb KOOPAWMHATHBLINA U BEKTOPHbIA METO/b!
K peleHnto 3afa4y Ha HaxoX[AeHwWe [JIMH OTPEe3KOB W Yr10B MeXAy MNpsMbIMUM U BeKTopamu B
npocTpaHcTBe. B Xofe Wu3yyeHUss TeMbl LeNecoobpasHO  MCMO/b30BaTb  aHaIoTUI0  MeXay
paccMaTpuBaeMbIMK MOHATUAMU Ha MIOCKOCTM M B MPOCTPAHCTBE. DTO MOMOXET ydawmmca 6osee
rny6oKo MU OCO3HAHHO YCBOUTb M3y4aeMblli MaTepuasl, YACHUTb COAepXKaHWe 1 MecTO BEKTOPHOIo u
KOOPAMHATHOIO MeTOA0B B Kypce reoMeTpum

OcHOBHAas Lenb-— 0606WNUTb N CUCTEMATU3NPOBATL NPELACTABNEHUS YYaLMXCA O
[EeKapTOBbIX KOOPAMHATAX 1 BEKTOPax, NO3HAKOMUTb C MOJIAPHBLIMU U CPEPUYECKMMUN KOOPAMHATAMMU.

3yuyeHre KoopamHaT 1 BEKTOPOB B MPOCTPAHCTBE, C O4HON CTOPOHbI, BO MHOTOM MOBTOPSET
N3y4eHne COOTBETCTBYIOLUMX TEM MIAHUMETPUM, & C APYroil CTOPOHbI, AaeT anrebpanyecknii MeTos
PeLLeHNs CTePeOMETPUYECKMX 3aau.

2.LnnuHap, KoHyc, wap (174)

OCHOBHble 3/71eMeHTbl cthepbl M LWapa. B3aMMHOe pacnosfiokeHue cgepbl U MAOCKOCTW.
MHoOrorpaHHuKK, BrnucaHHble B cthepy. MHOrorpaHHUKKW, OMucaHHble O0KOMo ctepbl. LinnmHap u
KOHYC. ®Urypbl BpaLLeHus.

Llenb: BblpaboTKa Yy yyalwmxcsi CUCTEMATUYECKUX CBeAeHUA 06 OCHOBHbIX BuAax Ten
BpaLLeHus.

Llenn: patb yvallMMmcsi cUCTeMaTuyecKue cBefeHUs 06 OCHOBHbLIX BuAax Tesl BpaLleHus.
N3yueHre Kpyrnbix Ten (UWNMHAPA, KOHYyCa, Liapa) 3aBepluaeT K3y4YeHWe CUCTEMbl OCHOBHbIX
NPOCTPaHCTBEHHbIX rEOMETPUYECKMX TeN. B Xoae 3HaKOMCTBa C TEOPETUYECKMM MaTepuasioM TeMbI
3HaUMTENbHO  Pa3BMBAKOTCA  MPOCTPAHCTBEHHbIE MPEACTABMEHUA  yyalMXCS:  Kpyr/ble Tena
paccMaTpuBaTb Ha MpYMepe KOHKPETHbIX FeOMETPUYECKUX TeN, MU3y4yaTb B3aMIMHOE PacrosioXeHue
KPYrfibIX Tefl W NAOCKOCTel (KacaTeslbHble W CeKylue MI0CKOCTW), O3HAaKOMWUTb C MOHATUSMM
OMUCaHHbIX W BNWUCAHHbLIX NPU3M U nupamng. Pewatb 60MbLIOE KOMMYECTBO 3a4ady, YTO MO3BONSET
NPOAO/HKNTL PaboTy N0 (HOPMUPOBAHMIO IOTUYECKUX U TPaPUUECKUX YMEHWA,

OcHOBHasa uenb-— chopMmpoBaTb MPeACTaBEHNSA YYaLLMXCA O KPYI/bIX Tenax,
M3y4nTb Cayvanm WX B3aMMHOIO PacrosioKeHWs, HayuUTb M306paxaTb BMMCaHHbIE W OMUCAHHbIE
(umrypei.

B pgaHHOM Teme 0600Wat0TCA CBEAEHUS U3 NMAHUMETPUM 00 OKPY>KHOCTU U Kpyre, O
B3aMMHOM PaCnOIOXEHUN MPAMOW U OKPYXXHOCTU, O BMMUCAHHbIX U OMUCAHHbIX OKPY>KHOCTSX. 34€eChb
yyawjmecs 3HaKOMSTCA C OCHOBHbIMU (hMrypammn BpalleHWsi, BbISCHSAKOT MX CBOMCTBA, y4atcsi UX
n3obpakaTb M pewatb 3afa4yn Ha QUrypbl BpaweHus. PopmMupoBaHuUO Goniee  rNyGoOKUX
NPeLCTaBNEHUA YyalMXCA MOTYT CNYXWTb 3afadynM Ha KOMOMHaUUW MHOrorpaHHWKOB U quryp
BpaLLeHus.

3. O6bem n nnowaab nosepxHocTu (21 v).

MoHsTe 06beMa M ero ceoicTBa. O6beEM LUMAMHAPA, NPAMOYrONLHOr0 Napannenenvneia u
npuambl. MpuHumn Kasanbepn. O6beM nupammngsl. O6beM KOHyca U YCeUYEHHOro KoHyca. O6bem
Lapa v ero yacteid. Mnowaab NOBEPXHOCTM MHOTOrPaHHMKA, LUIMHAPA, KOHYCa, YCEYEeHHOro KOHyca.
Mnowaab NOBEPXHOCTY LLApPa U ero YacTeil.

Llenb:cucremMaTunsaums M3yyeHUss MHOrOrpaHHUKOB 1 TeN BpalleHns B X04e peLleHns 3ajad
Ha BblYMCIEHNE UX 06 EMOB.

Llenn: Npofo/mXnUTb CUCTEMATMYECKOE M3Y4YeHWe MHOTOrpaHHWKOB W Tes BpalleHust B Xofe
peLLeHns 3aaa4 Ha BblumMCieHne X 06beMOB.
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MoHATMEe oObemMa BBOAWUTL MO aHa/ofUM C MOHATMEM M/OWAAN MIOCKOW (Urypbl U
(hopMynMpoBaTb OCHOBHbIE CBONCTBA 0OHLEMOB.

CyllecTBOBaHME W eAMHCTBEHHOCTb O6bemMa Tefa B LUKO/IbHOM Kypce MaTeMaTuKK
NpUXoAUTCS NPUHMMaTbL 6e3 floKasaTe/bCTBa,

TaK Kak BOMpoc 06 o6bemax NPUHaLIeXWT, MO CYWECTBY, K TPYAHbIM pa3fesiam BbICLUER
maTematuku. MoaToMy Hy)KHble pe3y/nbTaTbl YCTaHaB/IMBaTb, PYKOBOACTBYACL 60/bLUe HArNsa4HbIMM
COOBPaXKEHUAMMN. YUebHbIi MaTepuan rnaBbl B OCHOBHOM [O/KEH YCBOUTLCA B MPOLIECCE peLleHus
3ajau.

OCHOBHaAasd Le/b-— chopMmpoBaTb NPeLCTABIEHUS YHaLMXCA O MOHATUAX 06bema U
nnowaay MoBepxXHOCTW, BbIBECTM (HOPMY/Nbl O6BLEMOB M MJOLWajeli NOBEPXHOCTEN OCHOBHbIX
MPOCTPAHCTBEHHbLIX (Uryp, HayuMTb pellaTb 3a4aynm Ha HaxoxieHue 06bEMOB W Mowiajen
NMOBEPXHOCTENA.

N3yueHre 06beMOB 00606LLEET M CUCTEMATU3NPYET MaTepuan MNJaHUMETPUM O MNoLLaaax
NNOCKMX uryp. Mpu BbIBOAE (hopMyn1 06HEMOB MCMNOb3YeTCA NPUHUMN KaBanibepy. TO NO3BOJISET
YMCTO reOMEeTPUYECKMMM MeTodamK, 6e3 MCMOo/b30BaHUA WHTEerpana WM npefenbHOro nepexoja,
HalT 06bEMbI OCHOBHbIX NPOCTPAHCTBEHHBIX IUrYp, BKIOYas 06bEM LLapa 1 ero YacTeil.

MpakTuyeckas HanpaBNeHHOCTb 3TOW TeMbl oOnpefensiercsd  60/bWUM  KONIMYECTBOM
pa3Ho06pasHbIX 3aJay Ha BbIUYMC/IEHE 0OBEMOB 1 NIOWALEN MOBEPXHOCTEN.

MosTOpeHue (14 v.)

Llenb: noBTOpEHNE U cucTemMaTu3aumsa maTeprana 11 knacca.

Llenm: noBTOpuUTb M 0606LUMTL 3HAHUA W YMEHUS, y4almuxca 4epe3 pelleHve 3agad Mo
CeflyroWmMm TeMam: MeTof KOOpAMHAT B MPOCTPAHCTBE; MHOFOrpaHHWKW; Tena BpalleHns; 06bEMbI
MHOIOrpaHHMKOB U TeN BpaLLeHns

B pe3synbTarte nsydeHns reomeTpun B 10- Kacce yHeHUK LO/DKEH 3HATb U YMETb:

e COOTHOCUTb MNJIOCKME FeOMeTPUYECKME PUIypbl U TPEXMEPHbIE 0OBEKTbLI C MX OMUCAHUAMMU,
yepTeXxamu, N306paKeHNAMI; pasinyaTb U aHaIM3MPOBaTb B3aUMHOE PacrosioXeHue Quryp;

e 1306paxaTb reoMeTpuyeckme Urypbl 1 Tena, BbIMOHATL YEPTEX MO YC/0BUIO 33a4u;

e peLaTb reoMeTprYecKme 3afa4n, OnMpasicb Ha U3yYeHHbIe CBOMCTBA NIaHUMETPUYECKMX 1
CTEPEOMETPUYECKMX (IUTYP U OTHOLLEHWIA MEXAY HUMW, NPUMEHAN anrebpanyeckunii n
TPUrOHOMETPUYECKWIA annapar;

e POBOAMTb JOKa3aTe/bHble PACCY)KAEHUA MPY PeLLUeHNM 3a/a4, A0Ka3blBaTb OCHOBHbIE
TeopeMmbl Kypca;

e  BbIYUCNATb JIMHENHbIE 3/IEMEHTbI U YI /bl B NPOCTPAHCTBEHHBIX KOH(UIypauuax, naowanm
MOBEPXHOCTEN NPOCTPAHCTBEHHBIX TEN U UX MPOCTENLLMX KOMOUHALNIA;

e MPUMEHSATb KOOPANHATHO-BEKTOPHBIN METOZ A4/151 BbIYMCNIEHNS OTHOLLEHWIA, PacCTOSHUI U
YrnoB;

e CTPOUTb CEYEHWS MHOIOrPaHHWKOB;



KaneHaapHo-TemMaTnyecKoe njiaHnpoBaHme
Ypokos reomeTpun

(npenmer)
Knaccbl: 10 knacc
Yuutens_;Mopo3soBa Jlioamunna AeKceeBHa
Bcero 68
B Hegento 2 yaca
MNaHoBbLIX KOHTPO/IbHBLIX paboT: 5

MnaHnpoBaHme cocTaBNeHO Ha OCHOBE: Mporpammbl 06LLe06pa3oBaTe/bHLIX yUpexaeHuid. MeomeTpus 10-11 Knacchl.

Coctasutens T.A. bypmuctposa.- M. NpocseLleHune, 2009 — 96 c.

YuebHuka: AtaHacsH J1.C. [eomeTpus, 10-11 : Yueb.nns obuieobpasoBate/ibHbIX. yupexaeHwin / J1. C.
ATaHacsH, B. ®. byty3os, C. b. Kagomues n ap. — 18-e usa. — M. : IpocsetieHune, 2009. — 206 c. : un

Ho- i OCHOBHble
Mep | Ha3saHwe TeMbI npyem Mpunme-
n/n nposege NOHATUA, Llenn n 3agayum obyveHUs
ypo- ypoka as HUS TepMUHBI YaHus,
Ka aarta
| nonyrogue (32 yaca)
BBefieHVe (aKCUOMbI CT ePEOMET pUK U UX criefcT Bus) (54acos)
1 Mpeomet n.1,2 MnockocTb, M3yunTb OCHOBHbIE
CTEpeoMETPUN. akcuoma aKCVOMbI M/I0CKOCTYU
AKCNOMBI
CTEPEOMETPUN.
2 HekoTopble n.3 YMeHue [oKasblBaTh
CnepcTens u3 HeKOTOpbIe CesCcTBUA U3
aKCWOM aKCWOM
3-5 PelueHve 3agay Ha | n.1-3 BbipaboTaTh HaBbIKu Camoct
NpYMeHeHne MPYMEHEHUNS aKCUOM OAT e/lbH
aKCuoMm CTEPEOMETPUMN U X as
CTEpPeoMETPUMN U CNeACTBUIA NPU peLLeHnun paboT a
NX CneacTBuii 3ajau
MnaBa I. MapannensHOCT b NPSAMbIX M NA0CKOCT el (19 yacos)
81. MapannensHOCTb NPSIMbIX, NPSIMOIA M N10CKOCTK ( 54acos)
6 MapannensHble n.4,5 Ckpewumsaton, | N3y4mTb B3aMMHOe
npsmMble B vecs npsmble pacronoXeHue ABYyX
MPOCTPAHCTBE. MPAMbIX B MPOCTPaHCTBe.
MapannensHocTb BsecTu noHaATHe
Tpex npsMbIX. napasnesnbHbIX 1
CKPELLMBAIOLLIMXCA NPAMBIX
7 MapannensHocTb n.6 MapannensHoc | 3y4nTb BO3MOXKHbIE
NPAMON1 1 Tb NPAMONi 1 cny4van B3aMMHOro
M10CKOCTH. MNOCKOCTY pacnonoxeHns NPsMon u
M10CKOCTY B MPOCTPaHCTBE
8-10 | PewleHue 3agay Ha | n.4-6 BbipaboTaTh HaBbIKu JomaruH
rnapasnnenbHoOCcTb peLLeHns 3agad Ha A5
NPAMON1 1 napanfieslbHoCTb MPSMOA U | KOHT pon
M10CKOCTU M10CKOCTU bHas
paboT a
§2. B3aMMHOe pacrno/iodKeHune npsmMbIx B NPOCTPAHCTBE. YTon Mexkay AByMs npsmMbiMu (54acoB)
11 CkpelmBatoec | n.7 M3yunTtb npusHak
A npsAMble. CKPELLMBAIOLLIMXCA NPAMBIX
1 Teopemy O NPOoBeAeHUN
yepes ofHy U3
CKPELLMBAIOLLIMXCA NPAMBIX
MA0CKOCTY, NapannenbHoi
Lpyrovi NpsmMoi 1
MPUMEHATL KX Ha NPaKTUKe
12 Yrnel c n.s, M3yunTb Teopemy 06 yrnax
coHanpasfeHHbIM | 9 C COHanpas/ieHHbIMK
1 CTOPOHaMW. CTOPOHAMU 1 NPUMEHATL ee




Yron mexay npu peLLeHnn 3atay
MPAMbIMU

13, PelueHwve 3agay no | n.4-9 MoBTOPUTL TEOPUIO, Tect

14 Teme MOArOTOBUTDL YyaLLMXCH K
«[MapannenbHocTb KOHTPO/NLHOM paborTe.

NPAMON1 1
M10CKOCTU»

15 KOHT ponbHas KOHTpOonb 3HaHwi
pa6oT aNelHa yyawmxcs
Temy
«[MapannensHocTb
NPAMON1 1
M10CKOCTUY

8§3. MapannensHoOCTb NNOCKOCTEN (2 vaca)

16,17 | AHanus n.10, BsecTu noHatue JomaruH
KOHTPO/bHO 11 napanfiefbHbIX NNOCKOCTel, | a5
paboTbl. YMETb [JOKa3bIBaTb MPU3HAK | KOHT pon
MapannenbHble rnapasnnenbHoCcTH ABYX bHas
M0CKOCTY. M/10CKOCTel, TeopemMy paboT a
Mpu3Hak CyLLIeCTBOBaHMWA U
rnapasnenbHocTu €VUHCTBEHHOCTY
[BYX MIOCKOCTEN. MA0CKOCTY, NapannenbHoi
CsolicTBa [aHHOW 1 npoxoaaLleit
napasnnesnbHbIX yepes JaHHYI TOUKY
M/10CKOCTENA. MPOCTPaAHCTBa, U3y4nTb

CBOICTBA NapaiNeNibHbIX
M10CKOCTel
84. TeTpasfp v napannenenvnes, (7 4acos)

18,19 | Tetpaaap. n.12, TeTpasgp, BBecTu noHaTue TeTpasgpa, | TecT
Mapannenenunes. | 13 napannenenun | napannenennnesa,

CaoiicTBa rpaHeii en paccMOTpPETb CBOMCTBA
1 guaroHanen pebep, rpaHel, anaroHanei
napasnnenenunesa. napasnnenenunesa.

20,21 | 3agaum Ha n.14 CeyeHuve ChopmurpoBaTh HaBbIK
MoCTpoeHue peLUeHns NPoCTeMLLInX
CeUeHMUIA. 3a/a4 Ha nocTpoeHune

CEYeHWin TeTpasgpa u
napasnnenenunesia

22 3auet nornasel | n.l- MoBTOPUTL 1 0606 UTL
«[MapannensHocts | 14 3HaHMA yJalluxcs
MPAMbIX 1
M/10CKOCTEl»

23 PeLueHwve 3agay no | n.10- BblpaboTaTb HaBbIKM
Teme 14 peLleHns 3aa4
«[MapannensHocTb
M/1I0CKOCTEN,

TeTpasgp,
napasnnenenunesy»

24 KOHT ponbHas KOHTpOonb 3HaHwi
pa6ot a Ne2 yyatuxces
«[MapannensHocTb
M10CKOCTEl»

Mnaea I1. MepneHanKyNsSpHOCT b MPAMbIX M MA0CKOCT el (20 Yacos)
81. MepneHAnKYISpHOCTb NPSIMOIA M Niockoc Ty ( 54acoB)

25 MepneHgukynapH | n.15- JokasaTb nemMmMy 0
ble NpsMbIe B 16 neprneHANKYNApHOCTN ABYX
MPOCTPAHCTBE. napasnesnbHbIX NPAMBIX K
MapannensHble TpeTbel NpaMoii. Jatb
npsmble, onpezeneHve NpsaMoi,
rnepneHanKynapH nepneHAnKYNApHON K
ble K MI0CKOCTH. M10CKOCTH.

26 [Mpu3Hak n.17 JokasaTb npusHak
nepneHanKynspHo rnepneHanKynapHoOCTH
CTU NPSIMONA 1 MPAMOIA U MAOCKOCTW U
M10CKOCTU YMETb MPUMEHATL ero npu




peLLeHnm 3aaau

27 Teopema 0 n.18 JokasaTb Teopembl
NpAMOiA, CYLLLECTBOBaHUSA U
nepneHanKynspHo €[IMHCTBEHHOCTM NPAMOIA,

7 K NNOCKOCTU nepneHANKYNSPHON K
M10CKOCTU

28-30 | PewleHue 3agay Ha | n.15- CdhopmmpoBath HaBbIK Tect
nepneHankynapHo | 18 NPUMEHEHUA U3YYEHHbIX
CTb NPAMONA 1 TeopeM K peLleHunio 3agad
M10CKOCTU

82, MepneHAnKysap U HaKNOHHbIE. YTON MeXXAy NPAMOI U NIOCKOCThH0 (6 4acos)

31 PaccToaHue ot n.19- HaknoHHas, BsecTu noHatue
TOYKN [0 20 npoekLuus paccTofHMA OT TOUKM [0
M10CKOCTH. HaKNOHHOI M10CKOCTH,

Teopema 0 Tpex nepneHanKynsapa K

rnepneHanKynapax M10CKOCTU 13 TOYKM,
HaK/OHHOW, NPOBEeAEHHO
13 TOYKM K NIOCKOCTH,
OCHOBaHWS HaKNOHHOW,
MPOEKLMN HAKSTOHHOMA.
PaccMoTpeTb CBA3b MeXay
HaK/OHHOW, ee NpoeKLyein 1
nepneHanKyapomM.
JokasaTb TeopeMy 0 Tpex
rnepneHanKynapax

32 Yron mexay n.21 MNpsamoyronbHa | BBecTu noHaTue
NPAMON1 1 A NPOEKLMs NPAMOYTO/bHOM MPOEKLMM
NNOCKOCTbHO. urypsl turypsl. Jatb onpegeneHue

yrnia Mexgy npsmMoi un
M10CKOCTbIO
11 nonyrogwne (36 yacos)

33-35 | PewleHue 3agay Ha | n.19- CdhopmmpoBath HaBbIK Tect
NnpUMeHeHue 21 NPUMEHEHUSA U3YYEHHOr 0
Teopembl 0 Tpex marepuvasa K peLleHuio
rnepneHanKynapax 3agay
, Ha yron mexay
NPAMON1 1
M10CKOCTbIO

36 JNabopaT opHo- Cdopmumposarts
MpakT nyeckas KOHCTPYKTVBHbIIi HaBbIK
pa6ot a HaxX0XAeHWsa yrna mexay

NPAMOIA 1 MNIOCKOCTLIO;
paccTosiHMA OT TOYKHU [0
npsamMoii. Hayuntb
060CHOBbLIBATL UK
OnpoBepraTb BblABUraemMble
MPeANONoXeHNs

83. [lByrpaHHblii yron. MNepneHanKynspHOCTb NNOCKOCTEN (8 Yacos)

37,38 | [ByrpaHHblii n.22- BBsecTtu onpegenexue Camoct
yrof. MNpusHak 23 [BYrpaHHOro yrna, u3ydntb | OAT eflbH
nepneHanKynspHo CBOICTBa ABYIPaHHOIO yrna | as
CTU ABYX paboT a
M1I0CKOCTEN.

39,40 | MpAMOYronbHbI n.24 BsecTu noHaATHe
napannenenunes MPAMOYr0/1bHOr0

napasnnenenunesa, joKasarb
CBOWCTBaA AMaroHanei
MPAMOYr0/1bHOr0
napasnnenenunesia

41 PelueHwve 3agay no | n.22- ChopmurpoBaTh HaBbIK
Tene 24 peLleHns 3aga4 no

«[1ByrpaHHbIVi
yron.
MNepneHanKynapH
OCTb N/IOCKOCTEM»

N3Y4EeHHON Teme
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42 3auet nornase Il | n.15- 3akpenuTb 1 0606LWKUTL
«[MepneHaukynsap | 24 nosy4eHHble 3HaHWA
HOCTb NPAMbIX 1
M10CKOCTEl»

43 Moaroroeka K n.15- [MNo4roToBuTh yyalmxcs K
KOHTPO/bHO 24 KOHTPO/IbHO paboTte
pabote

44 KOHT ponbHas KOHTpOonb 3HaHwi
pa6ot a Ne3 yyatuxces
«[epneHanKynsap
HOCTb NPAMbIX 1
M10CKOCTEl»

Mnasa I11. MHororpaHHUKM (12 yacos)
81. INoHATUe MHOrorpaHHuka. Npusma (4 vaca)

45-48 | lNoHsTHe n.25- MHororpaHHuK | BBecTu noHATHe TecT,
MHOrOrpaHHuKa. 31 , Np13ma, MHOrOrpaHHuKa, Npu3Mbl | JOKNag
Mpu3ma, nnowaas reoMe TPUYECK | UX 3NeMEHTOB. PaccMOTpeTb | «[eomeT
MOBEPXHOCTK 0e Terno, BUbI NPU3M, BBECTH puueckoe
npusmMa Teopema MOHATME MIOLLAAN Teno»,

Jiinepa, MOBEPXHOCTM MPU3MbI «buorpa

NMpPOCTPaHCTB thus

eHHas Aiinepa,

Teopema «buorpa

Mudparopa thus
Mudparop
a»

82. MNupamnga (4 yacos)

49-52 | MNupamunga. n.32- Mupamunga BBecTu noHatue Mart ema
MNpaBunbHasa 34 nMpaMmugbl, NPasuIbHON T MNYecKu
nupamuga. nmpaMmugbl, yceyeHHOM i
YceyeHHas nupamugbl, niowaau VKT aH
nupamuga. MOBEPXHOCTM MUpaMunibl T
Mnowags
MOBEPXHOCTK
nupamugbl

8§3. INpaBu/ibHble MHOTOrpaHHUKKM (3 yaca)

53-55 | CummeTpua B n.35- TeTpasgp, BBecTu noHatue Mpoekt
NpPOCTpaHCTBe. 37 oKTasap, NpPaBWbHOIO Has
MoHaTue JofeKasap, MHOrorpaHHuKa paboT a
MpaBu/IbHOro “Kocaaap «MHoror
MHOrOrpaHHuKa, paHHUK®
3/1eMeHTbI »
CUMMETPUN
NpaBusbHbIX
MHOrOrpaHH1KOB

56 KOHT ponbHas n.25- KOHTpOsb 3HaHwi
pa6oT a Ned 37 yyawmxcs
«MHororpaHHuKn
»

Mnasa V. BeKT opbl B NPOCT paHCT Be (74acoB)
81. NoHATUe BeKTOpa B NpocTpaHcTBe (1 yac)

57 NoHATVe BekTOpa. | N.38- BeKTOp BBecTu noHATVe BeKTOpa B
PaseHcTBO 39 npocTpaHcTBe
BEKTOPOB.

§2. Clo>KeHMe U BblY/TaHWe BEKTOPOB. Y MHO>KEHWE BEKTOpPA Ha uu1cno (2 yaca)

58,59 | CnoxeHwue u n.40- ChopmurpoBaTh HaBbIK
BblUMTaHMe 42 [eicTBUIA Haf BEKTOpamu B
BekTOpoB. CymMMa npocTpaHcTBe
HECKO/bKMX
BEKTOPOB.

YMHOXeHue
BEKTOpa Ha YMC/Io
§3. KomnnaHapHble BeKTOopbI (3 yaca)

60,61 | KomnnaHapHble n.43- KomnnaHapHb! | BBecTu noHATHe

BEKTOpbI. 45 € BEeKTOopbI KOMIMaHapHbIX BEKTOPOB,
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MNpasuno
napannenenvnega.
PasnoxeHue
BEKTOpa Mo Tpem
HEKOMIM/IaHapHbIM
BEKTOpam

MpaBW/Io CNOXEHUA 4N1s
TPpexX HeKOMMIaHapHbIX
BEKTOPOB, [0Ka3aTb
TEOpeMY 0 Pa3/oXeHNN
no6oro BekTopa no Tpem
HEKOMMIaHapHbIM
BEKTOpaM

62 PeLueHwve 3agay no | n.38- ChopmurpoBaTh HaBbIK
Teme «BekTopbl B | 45 peLUeHns 3a4a4 rno AaHHOM
MPOCTPAHCTBE» Teme

63 KOHT ponbHas n.38- KOHTpOsb 3HaHwi
pa6oT a N5 45 yyawmxcs
«BekTopb! B
MPOCTPAHCTBE»

64-68 | NTorosoe n.l- MoBTOpUTBL 1 0606LLUTL MpoekT
NnoBTOpeHue Kypca | 45 Kypc reometpuu 3a 10 Has
reomeTpum 10 Kfiacc paboT a
Knacca «BekTtop

bl B
npocTpaH

CTBE»
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KaneHaapHo-TeMaTMyeckoe niaHnpoBaHue
Ypokos reomeTpun

(npenmer)
Knaccbl: 11 knacc
Yuntens: Mopo3osa JSlrogmuna AnekceesHa
Kon-Bo 4yacos 3a rog:
Bcero 68
B Hegento 2 yaca
MNaHoBbLIX KOHTPO/IbHLIX PaboT: 5 ,

MnaHupoBaHWe cocTaBeHO Ha OCHOBE:
Mporpammbl 06Le0bpazoBaTebHbIX yupexaeHuin. Meometpus 10-11 knacesl. Coctasutens T.A. Bypmuctposa.- M.
MpocselueHmre, 2009 — 96 c.

YuebHuka: AtaHacsH J1.C. MeomeTpms, 10-11: Yueb. o obuieobpasosar. yupexaeHuin / J1. C. AtaHacsH,,
B.®. bytysos, C. b. Kagomues u gp. — 18-e u3g. — M.: MNpocsetueHune, 2009. — 206 c. : un

No HavmeHoBaHMe Tembl Kon-so | [dara Mpumeya
m\n 4acoB HVe
1 CnaBa V. MeToj KOOPAMHAT B NPOCTPaHCTBE. 16
ABrxeHns
81.KoopanHaTtbl TOUKN N KOOPAUHATDI 7
BEKTOPA.
1.1 | MNMpsamMoyrosbHaa cucTeMa KOOpAMHAT B 1 07.09
MPOCTPAHCTBE.
1.2 | KoopamHatbl BekTopa 1 08.09
1.3 | CBdA3b MeXay KoOpAMHaTaMu TOUKN U 1 14.09
KOOpAMHaTamu BEKTOpa.
1.4 MpocTelilune 3aa4n B KOOpAMHaTax 3 15.09, 21.09, 22.09
1.5 | KoHT ponbHast pa6oT a Ne 1 no T eme 1 28.09
«KoopanHaT bl BEKT 0pa B NMPOCT PaHCT BE»
82 CKanspHoe Npon3BefieHe BEKTOPOB 5
1.6 | ¥Yron mexay sektopamun. CKansapHoe 2 29.09, 05.10
Npon3BefEeHNe BEKTOPOB
1.7 | BbluncneHve yrnos Mexay npsamMbIMy 1 1 06.10
M0CKOCTAMU
1..8 | PeweHue 3agau 2 12.10, 13.10
83. [1BMXKEHNMe. 2
1.9 | OswxkeHwnsa. LigHTpasibHas CUMMETPUS, OceBas 2 19.10, 20,10

CMMMETPUS, 3epKabHas CUMMETPUS.
MapasnnenbHbIi NepeHoc.

1.10 | MNoBTopuTENbHO-06006LLaOWMI YPOK.3a4éT Nol 1 26.10

1.11 | KoHT ponbHas pabot a Ne 2 no 1 eme «MeT of 1 27.10
KOOPAMHAT B MPOCT PAHCT Be»

2 "nasa VI. LlnnnHap, KoHyC, lwap 17

81. Unnuugp 3

2.1 | MoHaTre unnnHapa. rNnowass noBepxXHoOCTU 2 02.11,03.11
LWMHapa.

2.2 | PewweHne 3agjau 1 09.11
82. KoHyc 4

2.3 | MNoHaTKe KoHyca. lnoLwaas nosepxHocTH 1 10.11
KOHYcCa.

2.4 | PewweHne 3agau 1 16.11

2.5 | YceyeHHbIi KOHYC 1 17.11

2.6 | PewweHne 3agau 2 23.11
83 Ctpepa 8
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2.7 | Cdepa 1 wap. YpaBHeHue cepbl. BaanmHoe 1 24.11
pacronoXxeHvie chepbl 1 MI0CKOCTY.
2..8 | PeweHne 3agay 1 30.11
2.9. | KacarenbHas niaockocTb K cepe. 1 01.12
2.10 | PeweHne 3agau 1 07.12
2.11 | Tnowanb cepsbl 1 08.12
2.12 | PeweHne 3agau 1 14.12
2.13 | PasHble 334a4M Ha MHOrOrpaHHUKW, LNanHAp, 2 15.12, 21.12
KOHYC 1 Luap.
2.14 | MNosTOPUTENBHO-0606LLAOLWMIA YPOK. 3aUET No2. 1 22.12
2.15 | KoHT ponbHasi paboT a Ne 3 no T eme 1 28.12
«LlnnnHgp, KoHyc, wap»
3 Mnasa VII. O6bembl Ten 21
§1.06EM NpAMOYTo/bLHOI0 Napasnsenenunesa. 2
3.1 | MoHaTMe 06bEMa. O6beM MPAMOYro/IbHOro 1
napannenenunnea
3.2 | PewweHne 3agau 1
§2.06bem NpssMO MPU3Mbl 1 LWIMHAPA 3
3.3 | O6bem npsamol NpU3Mbl U LAAMHAPA 1
3.4 | PeweHne 3agau 2
83. O6BbEM HaK/IOHHOM NPU3MbI, NUPaMUbI 1 7
KOHYyca.
3.5 | BbluucneHme 06bEMOB Ten ¢ NOMOLLbIO 1
ornpeaenéHHoro NHTerpana.
3.6 | O6beM HaKNOHHOW NPU3MbI 1
3.7 | PewweHne 3agau 1
3.8 | O6bEM nupamuibl. 1
3.9 | PewweHne 3agau 1
3.10 | O6béMm KoHyca 1
3.11 | PeweHne 3agau 1
8406bEM Lapa 1 nowanb cgepsbl 7
3.12 | Obbem Wwapa 1
3.13 | PeweHne 3agau 1
3.14 | O6béMm LWapoBOro cerMeHTa, LIapoBoro cnos u 1
LLIAPOBOr0 CEKTOpA.
3.15 | PeweHne 3agau 2
3.16 | Mnowags cepsbl 1
3.17 | PeweHne 3agau 1
3.18 | MosTOpUTENLHO-0606LIaOLWMIA YPOK. 3a4ET No3 1
3.19 | KoHT ponbHas paboT a Ne 4 no 1 eme «O6beMbI 1
T e/1»
4 O6o6LatoLLee NOBTOPeHME 14
4.1 | AKCUOMbI CTEPEOMETPUMN U UX CNEACTBUS. 1
4.2 | MapannenbHoCTb NPSAMBIX, NPSMOA 1 NIOCKOCTH, 1
M10CKOCTEN. CKPELLMBAIOLLMECS MPsAMbIe.
4.3 | MNMepneHAVKYNAPHOCTb NPAMONA U MIOCKOCTW. 1
Teopema 0 TpéX nepneHAMKynapax. Yron Mexay
NPAMON 1 MI0CKOCTHHO.
4.4 | OyrpaHHblin yron. MepneHAnKynspHOCTb 1
M10CKOCTEVA.
4.5 | MHororpaHHuKK: napannenenunes, npusma, 1
nvpammza, Naowaam nx NoBepxXHOCTEN.
4.6 | UunnHap, KoHyc, wap, naowaan nx 1

MOBEPXHOCTEN.




-14 -

4.7 | O6bEMbI Ten. 1
4.8 | BeKTOpHbI METOA peLLeHns 3a4au. 1
4.9 | KoopaunHaTHbIA METOZ peLleHmns 3ajay. 1
4.10 | PeweHune 3aga4 METOAOM Moa06us 1
4.11 | PeweHne 3a4a4 METOAOM NoLWAAEN 1
4.12 | PeweHue 3agay anrebpanyecknm MeTo40M 1
4.13 | MocTpoeHmne ceveHuia. 1
4.14 | T oroBas KOHT posibHas pabot a N5 1
ViToro 4yacos 68
TPEBOBAHNA K YPOBHIO
noAaroToBKNM BbINMYCKHUNKOB
B pe3ynbT aT e n3ydeHns MaT emaT MK/ Ha 6a30BOM YPOBHE YUEHUK LOMKEH
3HATL/MOHMMATb

3HayeHMe MaTemMaTUYeCKON HayKW NS peLleHmns 3aaY, BOSHUKAIOLLMX B TEOPUU M NPaKTUKE; LWNPOTY 1
B TO >X€ BPeMs OrpaHn4YeHHOCTb NPUMEHEHNA MaTeMaTUYeCKMX METOLOB K aHann3y M UCCNeL0BaHMIO
MPOLLeCCOB ¥ AB/IEHWIA B NPUPOAE N 06LLECTBE;

3HaueHvie NPakTUKN 1 BOMPOCOB, BO3HUKAIOLLMX B CAMOW MaTeMaTuKe 4ist (POPMUMPOBaHNS U Pa3BUTUS
MaTeMaTMYeCKON HayKu; UCTOPUI0 Pa3BUTKS MOHATWSI YMCMa, CO3JAHMS MaTeMaTMYecKoro aHanmsa,
BO3HVKHOBEHWS N Pa3BUTUS FEOMETPUM;

YHUBEPCA/bHbIA XapaKTep 3aKOHOB /IOFMKN MaTeMaTUYECKNX PacCYXXAEeHWI, UX NPUMEHNMOCTb BO BCEX
006/1aCTAX YE/TOBEUYECKON AeATENbHOCTH;

TEOMETPUNA

yMeTb

pacno3HaBaTb Ha YepTeXxax U MOAENsSX NPOCTPAHCTBEHHbIE (DOPMbI; COOTHOCUTL TPEXMEPHbIE 0OBLEKTBI C
X OMUCAHUSMU, N306PKEHNAMM;

OMUCLIBaTb B3aMMHOE PACMONOXEHNE NPAMbIX U NIOCKOCTENA B MPOCTPAHCTBE, apryMeHTUPOBATb CBOU
CY>K/IEHUS 06 3TOM pacnono>KeHuu;

aHa/M3MpPoBaTb B MPOCTEMLLIMX CyYasx B3aMMHOE Pacro/io)XeHne 06bEKTOB B MPOCTPAHCTBE;
1306paXkaTb OCHOBHbIE MHOTrOFPaHHUKI 1 KPYT/ible TeNa; BbINO/HATL YEPTEXM MO YCNOBUSAM 3ajay;
CTPONTb NPOCTElALLME CeueHMs Kyba, Npu3mbl, NUpamnabl;

pelwaTb  NNaHUMETPUYECKME W MPOCTELuMe CTEPEOMETPUYECKME 3afjadM  Ha  HaxXoXaeHue
reOMETPUYECKUX BENNYMH (4/IMH, YTN0B, NoLWaaei, 06beMOB);

CMO/b30BATL MPU PELLEHUM CTEPEOMETPUYECKMX 3aJa4 NIAaHUMETPUYECKME (haKTbl U METOABI;
MPOBOAWTb fjOKa3aTe/bHble PACCYX/AEHNS B X0 PELLEHNs 3aaY;

NCMonb30BaTb MNPUOGPETEHHbIE 3HAHMA W YMeHUS B MPaAKTUYECKON [AesaTeNbHOCTU U
NoBCeAHEBHON XXN3HWN ANs:

nccnefoBaHUsA (MOLENMPOBaHNS) HECNIOXKHBIX MPaKTUYECKMX CUTYaLUiA Ha OCHOBE M3YUeHHbIX (POpMyn 1
CBOWCTB (Uryp;

BbIUMC/IEHNS 06LEMOB 1 NOLLAAE/ NOBEPXHOCTEN NPOCTPAHCTBEHHbIX TEM NMPY PELLEHNM NPaKTUYECKMX
3afay, UCnonb3ys Npu HeO6X0AMMOCTM CMPABOYHMKUA U BbIYMCIUTENbHbIE YCTPOACTBA.
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